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Abstract
In this paper we exploit dynamics of a k−essence scalar field to realise interactions
between dark components of universe resulting in a evolution consistent with observed
features of late time phase of cosmic evolution. Stress energy tensor corresponding to a
k−essence Lagrangian L = V (φ)F (X) (where X = 1
2
gµν∇µφ∇νφ) is shown to be equiv-
alent to an ideal fluid with two components having same equation of state. Stress energy
tensor of one of the components may be generated from a constant potential k−essence
Lagrangian of form L1 = V0F (X) (V0 constant) and that of other from another Lagrangian
of form L2 = V1(φ)F (X) with V = V0+V1(φ). We have shown that, the unified dynamics
of dark matter and dark energy described by a single scalar field φ driven by a k−essence
Lagrangian L = V (φ)F (X) may be viewed in terms of diffusive interactions between the
two hypothetical fluid components ‘1’ and ‘2’ with stress energy tensors equivalent to that
of Lagrangians L1 and L2 respectively. The energy transfer between the fluid components
is determined by functions V (φ), F (X) and their derivatives. Such a realisation is shown
to be consistent with the Supernova Ia data with certain constraints on the temporal
behaviour of k−essence potential V (φ). We have described a methodology to obtain such
constraints.
1 Introduction
Till date there exists strong experimental evidence in support of following facts related to
late time phase of cosmic evolution:
(a) At large scales, universe appears isotropic and homogeneous to comoving observers. [1]
(b) The universe has undergone a transition from a phase of decelerated expansion to accel-
erated expansion during its late time phase of evolution. Observations of red-shifts and
luminosity distances of type Ia Supernovae (SNe Ia), [2] Baryon Acoustic Oscillations,
[3] provide overwhelming evidences in favour of this fact. Source of this late-time cosmic
acceleration is generally labeled as ‘Dark Energy’ (DE).
(c) Besides baryonic matter, there exists non-luminous matter in present universe, indirectly
manifesting its existence through gravitational interactions as revealed in observation
of rotation curves of spiral galaxies,[4] gravitational lensing,[5] Bullet cluster,[6] and
other colliding clusters. Such ‘matter’ is termed as ‘Dark Matter’ (DM).
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(d) At present epoch, dark content (DE and DM) of universe contributes 96% (∼ 70% dark
energy and ∼ 26% dark matter) of total energy density of the universe. Rest ∼ 4%
is contributed by baryonic matter with negligible contribution from radiations. This
has been established by measurements in satellite borne experiments - WMAP, [7] and
Planck [8].
The origin of onset of late time cosmic acceleration (dark energy) still remains a mystery. Di-
verse theoretical models of dark energy have been constructed to explain dark energy. There
exist field theoretic models of dark energy involving consideration of specific forms of the
energy-momentum tensor in Einstein’s equation. They include quintessence models, [9] in
which potential energy of a scalar field drives the cosmic acceleration and k−essence models
[10] where accelerated expansion arises due to modifications to kinetic energy of scalar fields.
Other viable dark energy models, constructed by modifying geometric part of Einstein’s equa-
tion, include f(R)-gravity [11], scalar-tensor theories [12] and brane world models [13].
A physical theory for origin and nature of dark matter and dark energy is yet lacking.
However, ΛCDM model [14, 15] provides a parametrization of the model of cosmic evolution
that fits a wide variety of cosmological data. The principal ingredients of ΛCDM model are
cold dark matter (CDM) and Cosmological constant (Λ) representing dark energy of vac-
uum. But the model is plagued with two major problems: (i) fine tuning problem - large
disagreement between vacuum expectation value of energy momentum tensor and observed
value of dark energy density and (ii) the coincidence problem - order of magnitude of observ-
able values of dark matter and dark energy at present epoch are same. There exist diverse
theoretical approaches aiming to address above mentioned issues. One such interesting ap-
proach, which specifically addresses the issue of coincidence problem, involves consideration
of a unified model of dark energy and dark matter with a diffusive energy transfer between
dark energy and dark matter. Different aspects of dynamics of this model are discussed in
detail in [16, 17, 18, 19, 20, 21, 22]. In the framework of such models of dark fluids involving
interactions between dark energy and dark matter, the dark matter and dark energy densities
at any epoch are correlated. However, to seek for any quantitative explanation for coincidence
of dark matter and dark energy densities at present epoch one needs to construct microscopic
models of dark fluids in a way that their dynamics would give rise to correlations between
dark matter and dark energy densities at any epoch.
The basic framework for the model of diffusive DM-DE interaction is as follows. The
total stress energy tensor Tµν appearing in right hand side of Einstein field equations Rµν −
(1/2)gµνR = (8πG/c
4)Tµν is conserved i.e. ∇
µTµν = 0. (Rµν is the Ricci tensor, gµν is the
metric, G and c are Newton’s constant and velocity of light respectively). The total energy-
momentum tensor Tµν may be decomposed into contributions from radiation (T
µν
R ), baryonic
matter (T µνb ), dark matter (T
µν
dm) and dark energy T
µν
de as Tµν = T
R
µν+T
b
µν+T
dm
µν +T
de
µν . Based
on observations from WMAP and PLANCK experiments, as discussed in Sec. 1, we neglect
the contribution of baryonic matter and radiation to the total energy density of the universe
during late time phase of cosmic evolution, which is the relevant domain of cosmic time
probed in SNe Ia observations. Thus for late time phase of cosmic evolution the conservation
equation ∇µTµν = 0 implies ∇µ(T
µν
dm + T
µν
de ) ≈ 0 . An energy transfer between dark matter
and dark energy respecting conservation of total stress tensor implies
∇µT
µν
de = −∇µT
µν
dm ≡ −J
µ (1)
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where Jµ is some current source corresponding to the non-conserved stress tensor T µνde and
T µνdm. A diffusion in the dark fluid environment is assumed to cause transfer of energy from
dark energy to dark matter in this model as manifested through the non-conservation Eq. (1).
In this paper we exploit dynamics of a k−essence scalar field φ to realise interactions
between dark components of universe resulting in a evolution consistent with observed features
of late time phase of cosmic evolution as probed in SNe Ia observations [2]. k−essence scaler
field models involve Lagrangian with non-canonical kinetic terms [10] expressed as
L = V (φ)F (X) , (2)
where the kinetic term X = 12g
µν∇µφ∇νφ, g
µν is the metric, V (φ) and F (X) are functions
of φ and X respectively. The corresponding stress-energy tensor is equivalent to that of an
ideal fluid with energy density ρ = V (φ)(2XFX − F ) and pressure p = V (φ)F (X). We
write the k−essence potential as V (φ) = V0 + V1(φ), where V0 is the constant term in the
Taylor expansion of V (φ) about φ = 0 and V1(φ) is the φ-dependent part with V1(φ) = 0
for φ = 0. Using this, ρ and p may be decomposed as ρ = ρ1 + ρ2 and p = p1 + p2, with
ρ1 = V0(2XFX − F ), p1 = V0F (X) and ρ2 = V1(φ)(2XFX − F ), p2 = V1(φ)F (X) where
FX = dF/dX. Thus the ideal fluid characterised by (ρ,p) is equivalent to a 2-component
fluid - the components begin labelled by ‘1’ and ‘2’. The two components ‘1’ and ‘2’ are also
ideal fluids characterised by their respective energy densities and pressures as (ρ1,p1) and
(ρ2,p2). Energy momentum tensor of fluids 1 is equivalent to that of a k−essence Lagrangian
with constant potential L1 = V0F (X) and that of fluid 2 is equivalent to that of a k−essence
Lagrangian L2 = V1(φ)F (X) where the potential V1(φ) is such a function of φ that, at φ = 0,
V1(φ) = 0. In this sense, the two interacting fluids 1 and 2 are different however though they
have same equation of state as p1/ρ1 = p2/ρ2.
The motivation of the work is as follows. Dynamics of dark matter and dark energy
described by a single k−essence scalar field may be shown to be equivalent to dynamics of
two interacting fluids, one described by a k−essence Lagrangian with constant potential and
the other with a k−essence Lagrangian with potential having no constant term in its Taylor
expansion. Such a realisation is shown to be consistent with the Supernova Ia data with
certain constraints on the temporal behaviour of the original kessence potential V (φ). We
have described a methodology to obtain such constraints.
We have explicitly shown in Sec. 2 that, the unified dynamics of dark matter and dark
energy described by a single scalar field φ driven by a k−essence Lagrangian L = V (φ)F (X)
may be viewed in terms of diffusive interactions between the two hypothetical fluid com-
ponents ‘1’ and ‘2’ with stress energy tensors equivalent to that of Lagrangians L1 and L2
respectively. The energy transfer between these fluid components is determined by functions
V (φ), F (X) and their derivatives. In Sec. 3 have discussed the methodology of analysis of
observational data and obtained temporal behaviour of equation of state of the dark fluid of
universe from SNe Ia data. In Sec. 4 we have shown how one may establish a connection
between the energy densities of the hypothetical fluids, the k−essence potential V (φ) and
the observed quantities like equation of state of the dark fluid. We have shown that such a
connection may be realised in terms of an equation (Eq. 27) relating parameters depicting
temporal behaviour of the potential V (φ(t)) and value of a parameter α0, where α0/(1− α0)
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is the value of the ratio ρ1/ρ2 at present epoch. In Sec. 5 we have shown how the above
relation may be exploited to constrain nature of temporal behaviour of k−essence potential
from observational data. The obtained constraints thus correspond to only those class of
k−essence potentials V (φ) for which dynamics of k−essence scalar field φ with Lagrangian
L = V (φ)F (X) may be used to realise DM-DE interactions in terms of diffusive interaction
between two ideal fluids, both having equations of state same as that of total dark sector of
universe. The conclusions are presented in Sec. 6.
2 Realisation of diffusive DM-DE interactions using dynamics
of k−essence scalar field
In this section we set up the representative equations for late time cosmic evolution governed
by its interactive dark matter and dark energy contents. We show how such an evolution
may be realised in terms of dynamics of a k−essence scalar field. We model the dark energy
and dark matter contents of universe as ideal fluids with each component being characterised
by their respective energy density and pressure: (ρde, pde) for dark energy and (ρdm, pdm) for
dark matter. In a homogeneous and isotropic spacetime described by Friedman - Lemaitre -
Robertson - Walker (FLRW) metric, the equations governing dynamics of late time cosmic
evolution are the following two independent Friedmann equations
H2 =
8πG
3
(ρde + ρdm) (3)
a¨
a
= −
4πG
3
[(ρdm + ρde) + 3pde] (4)
where a(t) is the FLRW scale factor, H = a˙/a. We take dark matter to be pressure less
(dust), pdm = 0. Equation of state of total dark fluid may then be expressed in terms of scale
factor and its derivatives from above two equations as
ω =
pde
ρde + ρdm
= −
2
3
a¨a
a˙2
−
1
3
(5)
We have considered a flat spacetime (zero curvature constant) and neglect contributions from
radiation and baryonic matter during late time phase of cosmic evolution. From Eqs. (3) and
(4) we obtain the continuity equation for the total dark fluid content of the universe as
(ρ˙dm + ρ˙de) + 3H [(ρdm + ρde) + pde] = 0 . (6)
Eq. (6) represents conservation of energy of total dark sector of universe comprising dark
energy and dark matter. In DE-DM interaction scenario, energy transfer between DE and
DM respecting conservation of total stress tensor for the dark sector may be realised by
writing (6) as
ρ˙de + 3H(ρde + pde) = − [ρ˙dm + 3Hρdm] 6= 0 (7)
The above non-conservation equations for individual dark components with non-zero source
term correspond to energy transfer between dark energy and dark matter in the fluid envi-
ronment.
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To realise the dynamics of late time cosmic evolution governed by its interacting dark
matter and dark energy contents in terms of a k−essence scalar field we identify the total
stress energy tensor (T µνdm + T
µν
de ) of the entire dark sector to that the k−essence scalar field
φ with Lagrangian given by Eq. (2), so that total energy density and pressure of the dark
sector may be written as
pde = V (φ)F (X) , (8)
ρde + ρdm = V (φ)G(X) . (9)
where G(X) = 2XFX − F , FX ≡ dF/dX. This gives the equation of state of the entire dark
fluid in terms of the function F (X) and its derivatives as
ω =
pde
ρde + ρdm
=
F (X)
G(X)
(10)
We assume the scalar field in FLRW background to be homogeneous i.e. φ(t, ~x) = φ(t) so
that X = 12∇µφ∇
µφ = 12 φ˙
2. Using Eqs.(8) and (9), the continuity equation for the dark fluid
(Eq. (6)) may be put in a form
G˙+ 3H(G + F ) = −G
V˙
V
(11)
where G˙ and V˙ are respective time derivatives of G and V having implicit time dependences
through X = (1/2)φ˙2(t) and φ(t) respectively.
As already mentioned in Sec. 1, we write V (φ) = V0+V1(φ) by separating out a constant
part V0 and V1(φ) is a function of φ such that at φ = 0, V1(φ) = 0. We construct a 2-
component fluid model to understand DM-DE interactions in terms of k−essence field φ in
the following way. We consider an ideal fluid in FLRW background with two interacting ideal
fluid components labeled as ‘fluid 1’ and ‘fluid 2’ characterised by their respective densities
and pressures (ρ1, p1) and (ρ2, p2) identified as
ρ1 = V0G(X) , ρ2 = V1(φ)G(X) ,
p1 = V0F (X) , p2 = V1(φ)F (X) (12)
By this construction Eq. (12) we have
p1 + p2 = V (φ)F (X) = pde
ρ1 + ρ2 = V (φ)G(X) = ρde + ρdm (13)
and equation of states of both fluids ‘1’ and ‘2’ are same as that of the total dark fluid of the
universe
ω =
pde
ρde + ρdm
=
F
G
=
p1
ρ1
=
p2
ρ2
(14)
as evident from set of Eqs. (12) and (13). Also note that the stress energy tensor of fluid 1
is equivalent to that a k−essence Lagrangian with constant potential L1 = V0F (X) and that
of fluid 2 is to a k−essence Lagrangian L2 = V1(φ)F (X). Using Eqs. (6), (11) and (12), the
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continuity equation ddt(ρdm + ρde) + 3H [(ρdm + ρde) + pde] = 0 for the entire dark fluid may
be expressed in terms of pressures and densities characterising fluid 1 and 2 as
ρ˙1 + 3H(p1 + ρ1) = − [ρ˙2 + 3H(p2 + ρ2)] = −G
V0V˙
V
(15)
Eq. (15) represents non-conservation equations for individual fluids 1 and 2 with a source
term GV0V˙V corresponding to energy transfer between the fluid components 1 and 2 caused by
a diffusion in the fluid environment.
Note that, we use a single scalar field φ driven by a k−essence Lagrangian L = V (φ)F (X)
to describe the unified dynamics of dark matter and dark energy. Set of Eqs. (12), (13), (14)
and (15) enable us to view this unified dynamics in terms of diffusive interaction between the
two hypothetical fluid components labeled as ‘1’ and ‘2’. Total energy density (ρde+ρdm) and
pressure (pde) of the dark fluid respectively are equal to the total energy density (ρ1+ρ2) and
pressure (p1+p2) of the fluid comprising components ‘1’ and ‘2’. The realisation of interaction
between dark matter and dark energy components in terms of interactions of fluid ‘1’ and
‘2’ expressed through non-conservation Eq. (15) with the source term G(X)V0V˙ (φ)/V (φ).
This term accounts for the energy transfer between these two fluids due to diffusion and is
determined by functions V (φ) and F (X) (and their derivatives) that appear in description of
a k−essence model.
3 Behaviour of equation of state of dark fluid from observation
We extract the temporal behaviour of equation of state ω(t) of the total dark fluid of the
universe from the analysis of SNe Ia observational data. We later used the observed depen-
dence of ω(t) to find observational constraints on some parameters relevant in the context of
the above mentioned model of DM-DE interaction. Here we briefly outline how we analysed
SNe IA data to extract time dependence of equation of state from observational data. The
general methodology of analysis of SNe Ia data has been discussed in detail in [25, 26]. In the
context of the present work we have used time dependence of scale factor a(t) as an observa-
tional input which may be directly determined from measurement of Luminosity distance and
redshifts of type Ia Supernova events within its accessible time domain viz. 0.4 < t/t0 < 1
(t0 being the age of the universe). We discuss below the methodology adopted[25] to find the
temporal behaviour of the scale factor a(t) from the observational data. A red-shift cut-off
(zcut) is used there to separate out SN samples with z < zcut and z ≥ zcut. For samples
with z < zcut the χ
2 has been computed and for samples with z ≥ zcut flux averaged values
of µ and covariant matrix are used to compute χ2 [25, 26]. For our work we take as input,
the z−dependence of the function E(z) = H(z)/H0, obtained from the marginalisation of
χ2 shown in left panel of Fig. 5 of Ref. [25]. We take E(z) vs z curve obtained in [25] for
two benchmark cases: zcut = 0 and zcut = 0.6. We may use the relations H = a˙/a and
a0/a = 1 + z to write
dt = −
dz
(1 + z)H(z)
= −
dz
(1 + z)H0E(z)
(16)
where E(z) = H(z)/H0. The above equation on integration gives
t(z)
t0
= 1−
1
H0t0
∫ 0
z
dz′
(1 + z′)E(z′)
(17)
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Figure 1: Plot of ω(τ) vs τ as obtained from analysis of observational data for zcut = 0 and
zcut = 0.6 .
where t0 is the time denoting the present epoch. The function E(z) as obtained from analysis
of JLA data [25] is used in Eq. (17), to obtain t as a function of z by performing the integration
numerically. We then eliminate z from the obtained z - t(z) dependence and the equation
a0/a = 1 + z to obtain scale factor a as a function of t. We then use the time dependence,
a(t), thus obtained, in Eq. (5) to obtain temporal behaviour of the function ω(t). To depict
temporal behaviour we introduce a dimensionless time parameter τ as
τ = ln a(t) . (18)
τ = 0 corresponds to present epoch as the scale factor a is normalised to unity at present
epoch. The cosmic time domain that gets probed in Supernova Ia observations is −0.7 <
τ < 0. In Fig. 1 we have shown dependence of the equation of state ω on time parameter τ
as extracted from the SNe Ia data. The value ω = −1/3 has been depicted by a horizontal
line, which corresponds to a¨ = 0. From the observational data the value ω = −1/3 is realised
around τ ∼ 0.5 when the universe has undergone a transition from the phase of decelerated
expansion to accelerated expansion. We find that the obtained dependence depicted in Fig.
1 may be best-fitted with a polynomial of the form
ω(τ) = −1 +
∑
i=0
βiτ
i (19)
with coefficients βi’s given in table 1. In terms of dimensionless time parameter τ , the
β0 = -0.704 (-0.631) β3 = -2.29 (-3.76)
β1 = -0.61 (-0.715) β4 = -2.81 (-4.84) βi = 0
β2 = -0.49 (-1.04) β5 = -0.92 (-1.93) for i > 5
Table 1: Values of coefficients βi’s giving best fitting of
(
−1 +
∑
βiτ
i
)
with ω(τ) extracted
from observational data corresponding to zcut = 0 (zcut = 0.6).
continuity equation (Eq. (6)) for the total dark fluid takes the form
d
dτ
ln(ρde + ρdm) = −3− 3ω . (20)
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Figure 2: Plot of [ρde+ρdm]τ[ρde+ρdm]0 vs τ as obtained from analysis of observational data for zcut = 0
and zcut = 0.6
Using the obtained temporal behaviour of ω(τ) as shown on Fig. 1 we solve the above
equation performing numerical integration to obtain (τ)-dependence of total energy density
of the dark fluid:
[
ρde + ρdm
]
τ
=
[
ρde + ρdm
]
0
exp
[
−3
∫ τ
τ ′=0
(1 + ω(τ ′))dτ ′
]
(21)
The obtained temporal behaviour of total energy density of the dark fluid is shown in Fig. 2.
We find that the time dependence as depicted in Fig. 2 may be fitted with a polynomial of
the form
[ρde + ρdm] =
[
ρde + ρdm
]
0
∑
i=0
Ciτ
i (22)
with coefficients (Ci’s) given in table 2.
C0 = 1 C3 = -0.65 (-0.62)
C1 = -0.89 (-1.10) C4 = 1.36 (2.096) Ci = 0
C2 = 1.28 (1.65) C5 = -0.97 (-1.05) for i > 5
Table 2: Values of coefficients Ci’s giving best fitting of polynomial
∑
Ciτ
i with (ρde(τ) +
ρdm(τ)/[ρde+ρdm]0) extracted from observational data corresponding to zcut = 0 (zcut = 0.6).
4 Connection with observation
In terms of dimensionless parameter τ introduced in Eq. (18), the non-conservation equation
Eq. (15) for ‘fluid 1’ component takes the form
d
dτ
(ln ρ1) + 3(1 + ω(τ)) = −
d lnV
dτ
(23)
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where we used V0G = ρ1 and the result dτ/dt = d(ln a)/dt = a˙/a = H. We choose to
parametrise τ -dependence of ρ1 as
ρ1(τ)
[ρde + ρdm]0
=
∞∑
i=0
αiτ
i (24)
and restrict ourselves to models for which
d ln V (τ)
dτ
= K0 (25)
whereK0 is independent of τ . Equation (25) implies special class of k−essence potentials with
temporal behaviour as V ∼ eK0τ = eK0 lna = [a(t)]K0 . For this kind of temporal behaviour of
potential, we use Eqs. (19),(24),(25) in (23) we get,
∞∑
i=0
iαiτ
i−1 + 3
∞∑
i=0
αiτ
i
5∑
j=0
βjτ
j = −K0
∞∑
i=0
αiτ
i (26)
Coefficients of τ i in the first and second terms of left hand side are (i+1)αi+1 and 3
i∑
n=0
βnαi−n
respectively and that in the right hand side is −K0αi. Equating these coefficients from both
sides we obtain
αi+1 = −
(K0αi)
(i+ 1)
− 3
i∑
n=0
βnαi−n
(i+ 1)
(27)
5 Results and discussions
 0
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 0.8
 1
-50 -40 -30 -20 -10  0  10
α
0
K0
Figure 3: Region of α0 − K0 parameter space for which ρ1 > 0 and ρ1 < ρde + ρdm at all
times
For a given K0 and α0 (0 < α0 < 1), we may use the recursion relation (Eq. (27)) to find
the αi’s (i > 1). Because of the term (i+ 1) in the denominator of in Eq. (27), for any given
finite K0, αi ≈ 0 for large i≫ 1. For a given α0 and K0 one may therefore use values of αi in
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Figure 4: Plot of ρ1/ρ2 vs τ for different benchmark values of α0 and K0 within the allowed
range.
Eq. (24) to obtain temporal behaviour of ρ1(τ ;α0,K0). Since ρ1 represents the energy density
of fluid 1, it must be positive at all time. Also as ρ1 < (ρ1 + ρ2) = (ρde + ρdm), the condition
0 < ρ1 < (ρde + ρdm) must be satisfied at all instants of time. We use this to constrain the
region of parameter space α0 −K0.
The shaded region in Fig. 3 depicts the allowed domain in α0 −K0 parameter space for
which 0 < ρ1(τ ;α0,K0) < (ρde + ρdm) at all time. The results are obtained for the analysis
of observational data corresponding to zcut = 0. This result shows that the allowed spread of
K0 is not much sensitive to values of α0. For example, the obtained allowed range of K0 is
for α0 = 0, −36 < K0 < 6
for α0 = 1, −35 < K0 < −1 . (28)
Note that the observed data allows negative values of K0. As K0 =
d lnV
dτ =
V˙ /V
H , negative
values of V˙ /V is preferred from observation (H being always positive). For V˙ /V < 0 the
term −GV0V˙V in Eq. (15) representing energy transfer between fluid components ‘1’ and ‘2’
must be positive as the term GV0 representing energy density of fluid ‘1’ is always positive.
This implies a positive energy transfer from fluid ‘2’ to fluid ‘1’.
From Eq. (24) we note that
α0 =
(ρ1)0
(ρde + ρdm)0
=
(ρ1)0
(ρ1 + ρ2)0
(29)
where (ρ1)0 and (ρ2)0 respectively correspond to the value of ρ1 and ρ2 at present epoch
(τ = 0). This gives (ρ1)0/(ρ2)0 = α0/(1−α0). In Fig. (4) we have shown temporal behaviour
of the ratio ρ1/ρ2 for different benchmark values of α0 and K0 chosen from their allowed
range. Increase in ρ1/ρ2 with time τ implies that, there is more and more transfer of energy
from fluid ‘2’ to fluid ‘1’ as the universe evolves.
Finally, the implications of the result may be stated in the following way. A k−essence
model described by Lagrangian L = V (φ)F (X) with temporal behaviour of V (φ(t)) as
∼ [a(t)]K0 with K0 as given in Eq. (28) may be used to realise DM-DE interactions in
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terms of diffusive interaction between two ideal fluids ‘1’ and ‘2’ having equations of state
same as that of total dark sector of universe.
6 Conclusion
In this work we have exploited dynamics of a k− essence scalar field governed by the La-
grangian L = V (φ)F (X) to show that the interaction between dark energy and dark matter
component of the universe may be realised in terms of diffusive interaction between two ideal
fluids ‘1’ and ‘2’. These two fluids may respectively be represented by two k−essence La-
grangians of the form: L1 = V0F (X) and L2 = V1(φ)F (X), where V (φ) = V0+V1(φ). Such a
realisation is also shown to be consistent with observed data on late time cosmic acceleration,
for some constraints on temporal behaviour of k−essence potential V (φ). We have discussed
in the paper the methodology of obtaining such constraints from analysis of SNe Ia data. In
particular, we have found that for a special class of k−essence potentials having temporal
behaviour as V (φ(t)) ∼ [a(t)]K0 where K0 is a constant and a(t) is the scale factor, the value
of K0 is constrained within the range −36 < K0 < 6.
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